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CLAIMS 



[Claim(s)] 

[Claim 1] The delay circuit which performs delay processing to the inputted Sadanobu Tokoro 
number, and the phasing addition circuit which adds phasing fluctuation in response to the 
output of said delay circuit, In the phasing simulator outputted as a simulation propagation signal 
which spread the propagation path from which a propagation property changes the signal which 
has the attenuation circuit which carries out attenuation processing of the output of said 
phasing addition circuit, and performed these processings of each The memory as which it has 
the A/D converter (31) which changes said Sadanobu Tokoro number into a digital signal, and 
said delay circuit can specify a write address and the read-out address independently <36), A 
write-in means to make said memory memorize the digital signal which specified the write 
address to said memory in predetermined order, and was outputted from said A/D converter 
(37), A read-out means to read the digital signal which carried out sequential assignment of the 
read-out address to said memory, and was memorized by said memory, and to send out to said 
phasing addition circuit {38), The phasing simulator which the aforementioned read-out means 
carries out adjustable control of the read-out address specified as said memory, and is 
characterized by having the control means {60) which carries out adjustable [ of the time delay 
until reading appearance of the digital signal memorized by said memory is carried out ] to 
arbitration. 

[Claim 2] The delay circuit which performs delay processing to the inputted Sadanobu Tokoro 
number, and the phasing addition circuit which adds phasing fluctuation in response to the 
output of said delay circuit, In the phasing simulator outputted as a simulation propagation signal 
which spread the propagation path from which a propagation property changes the signal which 
has the attenuation circuit which carries out attenuation processing of the output of said 
phasing addition circuit, and performed these processings of -each The noise generator with 
which said phasing addition circuit generates a digital noise signal <41), An exaggerated sampling 
means to carry out exaggerated sampling processing of said noise signal, and to shift the image 
component of a noise signal to a high region side <42) f The frequency adjustable clock generation 
machine (44) which outputs a clock signal, and the D/A converter which changes into an analog 
signal said noise signal by which exaggerated sampling processing was carried out synchronizing 
with the clock signal from said clock generation machine <43), The low pass filter which removes 
said image component from the noise signal changed into the analog signal by said D/A 
converter (45), The output signal of said delay circuit is modulated with the output signal of said 
low pass filter. Adjustable control of the clock frequency of the modulator <47) which gives 
phasing fluctuation and a doppler shift, and said clock -generation machine is carried out. The 
phasing simulator characterized by having the control means {60) which carries out adjustable 
[ of the amount of phasing fluctuation to an output signal and the amount of doppler shifts of 
said delay circuit ] to arbitration. 

[Claim 3] Said attenuation circuit is a phasing simulator according to claim 2 characterized by 
giving attenuation indirectly to the output signal of said delay circuit by performing attenuation 
processing to the output signal of said exaggerated sampling means. 

tClaim 4] The delay circuit which performs delay processing to the inputted Sadanobu Tokoro 



number, and the phasing addition circuit which adds phasing fluctuation in response to the 
output of said delay circuit, In the phasing simulator outputted as a simulation propagation signal 
which spread the propagation path from which a propagation property changes the signal which 
has the attenuation circuit which carries out attenuation processing of the output of said 
phasing addition circuit, and performed these processings of each The noise generator with 
which said phasing addition circuit generates a digital noise signal (41), The frequency adjustable 
clock generation machine (44) which outputs a clock signal, and the D/A converter which 
changes said noise signal into an analog signal synchronizing with the clock signal from said clock 
generation machine (43), The band adjustable filter from which the image component contained 
in the noise signal which the treble cut off frequency changed according to the frequency of the 
clock signal from said clock generation machine, and was outputted from said O/A converter is 
removed (71), The output signal of said delay circuit is modulated with the output signal of said 
band ac|justable filter. Adjustable control of the clock frequency of the modulator (47) which 
gives phasing fluctuation and a doppler shift, and said clock generation machine is carried out. 
The phasing simulator characterized by having the control means (60) which carries out 
adjustable [ of the amount of phasing fluctuation to an output signal and the amount of doppler 
shifts of said delay circuit ] to arbitration. 

[Claim 5] The phasing simulator according to claim 4 characterized by giving attenuation 
indirectly to the output signal of said delay circuit when said attenuation circuit performs 
attenuation processing to the noise signal outputted from said noise generator. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention performs delay processing, phasing attached processing, 
and attenuation processing to a predetermined signal, and in the phasing simulator outputted as 
a simulation propagation signal which spread the propagation path from which a propagation 
property changes the signal which performed these processings, in case delay characteristics 
and a phasing property are changed, it relates to the technique for making it not generate the 
hits of a signal. 
[0002] 

[Description of the Prior Art] It is necessary supposing many propagation paths to check 
actuation of wireless devices, such as a testing-machine machine for examining a terminal, a 
base station, or them, in the system which communicates by the electric wave. 
[0003] Especially, in the case of a mobile station, the propagation property of a propagation path 
is sharply changed with time amount. The element of fluctuation of this propagation property is 
attenuation fluctuation by the travelling period difference of a multi-pass, phasing fluctuation, 
doppler shift fluctuation, a shelter, etc., in order to check actuation of a wireless device, needs 
to carry out delay processing, phasing attached processing, and attenuation processing to a 
predetermined signal, and needs to give the signal which performed these processings to a 
wireless device as a simulation propagation signal. 

[0004] Drawin g 6 shows the configuration of the phasing simulator 10 of the multi-pass mold 
generally used for such the object. 

[0005] This phasing simulator 10 receives the Sadanobu Tokoro number (signal of the stable 
analog used for a communication link) outputted from the signal -generator 1 through input 
terminal 10a, branches and inputs this into two propagation path simulation circuits 11 and 12. 
[0006] The propagation path simulation circuits 1 1 and 1 2 are constituted by the attenuation 
circuit 21 which gives attenuation to the signal outputted from the delay circuit 13 delayed in a 
predetermined signal, the phasing addition circuit 17 which gives phasing fluctuation and a 
doppler shift to the signal outputted from the delay circuit 13, and the phasing addition circuit 
17. 

[0007] The delay circuit 13 is constituted by A/D converter 14 which changes an input signal 
into a digital signal, the shift register 15 which undergoes the output of A/D converter 14 and is 
made to generate fixed delay, and D/A converter 16 which changes the output from a shift 
register 1 5 into an analog signal, and changes the time delay over a Sadanobu Tokoro number by 
carrying out adjustable [ of the number of stages of a shift register 15 ] with the control signal 
from the control section which is not illustrated. 

[0008] The phasing addition circuit 17 is constituted by the noise generator 18, D/A converter 
19, and the quadrature modulation machine 20, and with D/A converter 19, the digital white- 
noise signal outputted from a noise generator 18 is changed into the noise signal of an analog, 
and it outputs it to the quadrature modulation machine 20. 

[0009] With the noise signal outputted from D/A converter 19, the quadrature modulation 
machine 20 modulates the amplitude and phase of a predetermined signal, and gives phasing 



fluctuation and a doppler shift. 

[0010] This phasing addition circuit 17 changes the amount of phasing fluctuation and the 
amount of doppler shifts to a predetermined signal by changing the program of a noise generator 
18 with the control signal from a control section. 

[001 1] Moreover, an attenuation circuit 21 changes the magnitude of attenuation to the signal 
outputted from the phasing addition circuit 17 by the control signal from a control section. 
C0012] Thus, the output of two constituted propagation path simulation circuits 11 and 12 is 
equivalent to the electric wave which was discharged from the same transmitter and passed 
through two different propagation paths, and can check actuation of the wireless device 2 by the 
actual busy condition by inputting into the wireless device 2 for assessment the composite signal 
which compounded both the output by the synthetic circuit 22 from output terminal 10b. 
[0013] 

[Problem(s) to be Solved by the Invention] However, by the above mentioned conventional 
phasing simulator, whenever it changes the amount of phasing fluctuation etc., the program of a 
noise generator will have to be changed, and the hits of a signal will occur between program 
modification. 

[0014] Moreover, by the approach of changing the number of stages of a shift register like the 
above mentioned delay circuit, and carrying out adjustable [ of the time delay ], even if it 
changes the number of stages of a shift register for time delay modification, the delay signal 
meant promptly may not be outputted and trouble is in the check of a wireless device of 
operation. 

[0015] This invention aims at offering the phasing simulator which solved these problems. 
£0016] 

{Means for Solving the Problem] In order to attain said object, the phasing simulator of claim 1 of 
this invention The delay circuit which performs delay processing to the inputted Sadanobu 
Tokoro number, and the phasing addition circuit which adds phasing fluctuation in response to 
the output of said delay circuit, In the phasing simulator outputted as a simulation propagation 
signal which spread the propagation path from which a propagation property changes the signal 
which has the attenuation circuit which carries out attenuation processing of the output of said 
phasing addition circuit, and performed these processings of each The memory as which it has 
the A/D converter (31) which changes said Sadanobu Tokoro number into a digital signal, and 
said delay circuit can specify a write address and the read-out address independently (36), A 
write-in means to make said memory memorize the digital signal which specified the write 
address to said memory in predetermined order, and was outputted from said A/D converter 
<37), A read-out means to read the digital signal which carried out sequential assignment of the 
read-out address to said memory, and was memorized by said memory, and to send out to said 
phasing addition circuit (38), The aforementioned read-out means carried out adjustable control 
of the read-out address specified as said memory, and it has the control means (60) which 
carries out adjustable [ of the time delay until reading appearance of the digital signal memorized 
by said memory is carried out ] to arbitration. 

[0017] Moreover, the phasing simulator of claim 2 of this invention The delay circuit which 
performs delay processing to the inputted Sadanobu Tokoro number, and the phasing addition 
circuit which adds phasing fluctuation in response to the output of said delay circuit, In the 
phasing simulator outputted as a simulation propagation signal which spread the propagation path 
from which a propagation property changes the signal which has the attenuation circuit which 
carries out attenuation processing of the output of said phasing addition circuit, and performed 
these processings of each The noise generator with which said phasing addition circuit generates 
a digital noise signal (41), An exaggerated sampling means to carry out exaggerated sampling 
processing of said noise signal, and to shift the image component of a noise signal to a high 
region side (42), The frequency adjustable clock generation machine (44) which outputs a -clock 
signal, and the D/A converter which changes into an analog signal said noise signal by which 
exaggerated sampling processing was carried out synchronizing with the clock signal from said 
clock generation machine (43), The low pass filter which removes said image component from 
the noise signal changed into the analog signal by said D/A converter (45), The output -signal of 



said delay circuit is modidated with the output signal of said low pass filter. It has the control 
means (60) which carries out adjustable control of the clock frequency of the modulator (47) 
which gives phasing fluctuation and a doppler shift, and said clock generation machine, and 
carries out adjustable [ of the amount of phasing fluctuation to an output signal and the amount 
of doppler shifts of said delay circuit ] to arbitration. 

[0018] Moreover, the phasing simulator of claim 3 of this invention is characterized by said 
attenuation circuit giving attenuation indirectly to the output signal of said delay circuit by 
performing attenuation processing to the output signal of said exaggerated sampling means in a 
phasing simulator according to claim 2. 

[0019] Moreover, the phasing simulator of claim 4 of this invention The delay circuit which 
performs delay processing to the inputted Sadanobu Tokoro number, and the phasing addition 
circuit which adds phasing fluctuation in response to the output of said delay circuit, In the 
phasing simulator outputted as a simulation propagation signal which spread the propagation path 
from which a propagation property changes the signal which has the attenuation circuit which 
carries out attenuation processing of the output of said phasing addition circuit, and performed 
these processings of each The noise generator with which said phasing addition circuit generates 
a digital noise signal (41), The frequency adjustable clock generation machine {44) which outputs 
a clock signal, and the D/A converter which changes said noise signal into an analog signal 
synchronizing with the clock signal from said clock generation machine (43), The band adjustable 
filter from which the image component contained in the noise signal which the treble cut off 
frequency changed according to the frequency of the clock signal from said clock generation 
machine, and was outputted from said D/A converter is removed (71), The output signal of said 
delay circuit is modulated with the output signal of said band adjustable filter. It has the control 
means (60) which carries out adjustable control of the clock frequency of the modulator (47) 
which gives phasing fluctuation and a doppler shift, and said clock generation machine, and 
carries out adjustable [ of the amount of phasing fluctuation to an output signal and the amount 
of doppler shifts of said delay circuit ] to arbitration. 

[0020] Moreover, in a phasing simulator according to claim 4, the phasing simulator of claim 5 of 
this invention is characterized by giving attenuation indirectly to the output signal of said delay 
circuit, when said attenuation circuit performs attenuation processing to the noise signal 
outputted from said noise generator. 
[0021] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained based 
on a drawing. Drawin g 1 shows the configuration of the phasing simulator 30 of the two pass 
mold of 1 operation gestalt of this invention. 

[0022] In addition, this invention operates also by the phasing simulator of an one-pass mold. In 
the case of a two pass mold, in the case of an one-pass mold, it becomes with the trial of only 
the direct propagation root to the trial of the 2 roots of the direct propagation root for example, 
between stations and the root of a reflected wave being possible. 2 propagation root of a 
reflected wave other than a reflected wave as a two pass mold can also be examined. Moreover, 
pass is increased with three pass, four pass, and — , and it can also examine. Since all of a 
principle are the same, a two pass mold explains here. 

[0023] In drawin g 1 , the Sadanobu Tokoro number outputted from a signal generator 1 is 
inputted into A/D converter 31 through input terminal 30a of the phasing simulator 30. 
[0024] A/D converter 31 samples a predetermined signal with the period which synchronizes 
with a clock signal Ck, and changes it into a digital signal. 

[0025] The Sadanobu Tokoro number changed into the digital signal branches, and is inputted 
into two propagation path simulation circuits 32 and 33 by A/D converter 31. 
[0026] The propagation path simulation circuits 32 and 33 are the same configurations, and are 
constituted by the delay circuit 35, the phasing addition circuit 40, D/A converter 50, and the 
attenuation circuit 51, respectively. 

[0027] A delay circuit 35 constitutes the delay circuit of this operation gestalt with the control 
section 60 mentioned later, and is constituted by memory 36, the write-in circuit 37, and the 
read-out circuit 38. Memory 36 can specify a write address and the read-out address 



independently, and is formed by the dual port RAM which has independent input/output port. 
[0028] The write-in circuit 37 specifies the write address Aw to memory 36 in predetermined 
order synchronizing with a clock signal Ck, and makes memory 36 memorize the digital signal 
outputted from A/D converter 31. 

[0029] The read-out circuit 38 reads the digital signal which carried out sequential assignment of 
the read-out address Ar to memory synchronizing with the clock signal Ck, and was memorized 
by memory 36. 

[0030] Therefore, only the time amount which multiplied by the period of a clock signal Ck is 
behind [ difference deltaA of a write address Aw and the read-out address Ar ] in the digital 
signal written in memory 36, and reading appearance is carried out to it. In addition, according to 
the delay control signal from a control section 60 mentioned later, the read-out circuit 38 carries 
out acUustable [ of the read-out address Ar ] so that deltaA may change. 

[0031] The phasing addition circuit 40 inputs into the exaggerated sampling circuit 42 the digital 
white-noise signal outputted from the noise generator 41 which constitutes the phasing addition 
circuit of this operation gestalt with the control section 60 mentioned later, and was constituted 
by DSP. 

[0032] If the noise signal sequences outputted from the noise generator 41 are TN1, N2, — , Nk, - 
-]. the exaggerated sampling circuit 42 This like [N1, 0, — , 0N2, 0, — , 0, — , Nk, 0, — , 0, — ] Only 
an image component is shifted to a high region by interpolating between each signal by zero data 
of two or more (M-1) individuals, and making a digital filter pass this, without changing the signal 
component of a noise signal itself. Thus, the method which interpolates and filters between 
signals by M-1 data [ zero ] is called exaggerated sampling M times. 

[0033] It is [ as opposed to / when are explained in more detail and D/A conversion of the noise 
signal outputted from the noise generator 41 is carried out at the rate of the frequency fs of the 
clock generation machine 44, without carrying out exaggerated sampling processing, as it is 
shown in drawin g 2 / the fundamental component R of a noise signal ] the image component 11 
with the nearest frequency. It generates focusing on a frequency fs. Therefore, this image 
component 11 The low pass filter for removing is needed. 

[0034] Like the property F of drawing 2 , the treble cut off frequency fa of this low pass filter is 
usually the image component 11, when maximum of a frequency fs was set to fsm, the band of 
the fundamental component R of a noise signal it is whose frequency at the fsm time, and the 
treble cut off frequency fa of a filter are set as fsm/2, adjustable [ of the frequency fs ] is 
carried out and the band of a fundamental component R is narrowed, since [ of a frequency fs ] 
about 1/was set as 2. A low pass filter will be passed. 

[0035] On the other hand, when exaggerated sampling processing is performed M times to the 
noise signal outputted from the noise generator 41 like this operation gestalt, it is [ as opposed 
to / as shown in drawing 2 / the fundamental component R of a noise signal ] the image 
component 12 with the nearest frequency. It -generates focusing on frequency M-fs. Also after 
this has fixed the treble cut off frequency of the low pass filter 45 mentioned later, ranging from 
fa/2 to fsm/2, it can carry out adjustable [ of the band of the fundamental component R of a 
noise signal ] mostly by carrying out adjustable [ of the frequency fs ]. 
[0036] Thus, the noise signal by which exaggerated sampling processing was carried out is 
changed into an analog signal by D/A converter 43. D/A converter 43 changes a noise signal into 
an analog signal synchronizing with clock signal Cv from the clock generation machine 44, and 
outputs it to a low pass filter 45. 

[0037] The clock generation machine 44 carries out adjustable [ of the frequency of clock signal 
Cv ] according to the noise control signal from a control section 60 mentioned later, carries out 
ac(justable [ of the band of the fundamental component of a noise signal ], and changes the wave 
of a noise signal. 

[0038] The output signal of a low pass filter 45 is changed into a digital signal by A/D converter 
46, and is outputted to the quadrature modulation machine 47 by it. In addition, A/D converter 
46 performs digital conversion synchronizing with a clock signal Ck. 

[0039] The quadrature modulation machine 47 modulates the digital signal by which reading 
appearance was carried out from the memory 36 of a delay circuit 35 with the digital noise signal 



outputted from A/D converter 46, and adds phasing fluctuation and a doppler shift; 

[0040] The signal outputted from the quadrature modulation machine 47 is changed into an 

analog signal by D/A converter 50, and is inputted into an attenuation circuit 51. 

[0041] An attenuation circuit 51 changes the magnitude of attenuation to the signal outputted 

from the quadrature modulation machine 47 according to the attenuation control signal from a 

control section 60. 

[0042] The signal outputted from each attenuation circuit al of the propagation path simulation 
circuits 32 and 33 is inputted and compounded by the synthetic circuit 52, and the composite 
signal is outputted to the wireless device 2 for assessment from output terminal 30b. 
[0043] A control section 60 outputs the input signal when receiving moving [ according to the 
fluctuation pattern set up beforehand, changed continuously the delay control signal, noise 
control signal, and attenuation control signal over the delay circuit 35, the phasing addition 
circuit 40, and attenuation circuit 51 of the propagation path simulation circuits 32 and 33, for 
example, ] the electric wave from a base station, when the wireless device 2 for assessment is a 
mobile station, and the composite signal changed similarly to the wireless device 2. 
[0044] Thus, delay processing of the phasing simulator 30 of an operation gestalt memorizes the 
Sadanobu Tokoro number changed into the digital signal by A/D converter 31 in order of the 
address in the memory 36 which can specify a write address and the read-out address 
independently, carries out acjjustable [ of the difference of the read-out address to a write 
address ], and is carrying out adjustable [ of the time delay of a signal ] while it reads this one by 
one in the condition that there is an address difference. 

[0045] For this reason, in case a time delay is changed, the exact time delay corresponding to 
the difference of the address can be given promptly. 

[0046] Moreover, phasing attached processing of the phasing simulator 30 After carrying out 
exaggerated sampling processing of the noise signal of band immobilization to the fixed sampling 
rate outputted from the noise generator 41 by DSP Carry out D/A conversion, change into an 
analog signal, the low pass filter 45 of frequency immobilization removes an image component 
from this signal, and it inputs into the quadrature modulation machine 47. Phasing fluctuation and 
a doppler shift are given to the signal outputted from the delay circuit 35, adjustable [ of the 
clock frequency to D/A converter 43 ] is carried out, adjustable [ of the band of a noise signal ] 
is carried out, and the amount of phasing fluctuation and the amount of doppler shifts are 
fluctuated. 

[0047] For this reason, a noise signal with a high precision is acquired, phasing fluctuation and a 
doppler shift with a high precision can be given, moreover adjustable [ of the band of a noise 
signal ] can be carried out, without changing the program of DSP, and the hits of a signal do not 
occur. 
[0048] 

[The gestalt of other operations] Although the image frequency of the noise signal generated by 
performing exaggerated sampling processing to a noise signal at the time of D/A conversion was 
shifted to the high region side and the low pass filter of frequency immobilization had removed 
the image frequency in phasing attached processing of said operation gestalt The noise signal 
outputted from the noise generator 41 is changed into the noise signal of an analog with D/A 
converter 43 like the phasing addition circuit 70 shown in drawin g 3 . You may make it a 
switched capacitor filter (for it to be hereafter described as SCF) 71 remove the image 
component contained in this noise signal. 

[0049] In addition, the low pass filter (LPF) 72 prepared in the latter part of SCF71 is for 
removing a clock signal Cv component from the output of SCF71. 

[0050] SCF71 is a band adjustable filter element which performs the band limit to an input signal 
with the cut-off frequency according to the frequency of clock signal Cv, and when it uses as a 
low pass filter, if the frequency of clock signal Cv becomes high, according to it, a treble cut off 
frequency will shift it to the higher one. 

[0051] In a certain clock frequency therefore, like the property G of (a) of drawing 4 If the treble 
cut off frequency fb of SCF71 is set as the frequency slightly higher than the band of the 
fundamental component R of a noise signal As shown in <b) of drawing 4 , when it carries out 



adjustable [ of the frequency of clock signal Cv 1 the treble cut off frequency fb of SCF71 also 
changes in the same direction. The amount of phasing fluctuation and the amount of doppler 
shifts can be changed without being able to remove the image component I of a noise signal, 
being able to pass the fundamental component R, and generating the hits to a signal. 
[0052] In addition, although SCF71 is used as a band adjustable filter, if it can carry out 
ac(justable [ of the treble cut off frequency ] according to the frequency of the clock signal of 
D/A converter 43, other band adjustable filters can also be used here. 

[0053] Moreover, although this invention was applied to the phasing simulator of the two pass 
mold which has two propagation path simulation circuits with said operation gestalt, the phasing 
simulator and propagation path simulation circuit of 3 or more ##**s can apply this invention 
also like the phasing simulator of only one one-pass mold. 

[0054] Moreover, although it is made to perform attenuation processing directly with said 
operation gestalt to the signal which delay processing and phasing attached processing 
constituted For example, as shown in drawing 5 , exaggerated sampling processing of the noise 
signal outputted from the noise generator 41 is carried out by the exaggerated sampling circuit 
42. You may constitute so that the noise signal by which exaggerated sampling processing was 
carried out may be inputted into the attenuation circuit 76 of a digital mold, attenuation 
processing may be performed and the signal which carried out attenuation processing may be 
changed into an analog signal with D/A converter 43. 

[0055] In addition, when an attenuation circuit 76 is formed between a noise generator 41 and 
the exaggerated sampling circuit 42, an attenuation circuit will operate synchronizing with the 
clock of D/A converter 43, but like drawing 5 , when an attenuation circuit 76 is formed between 
the exaggerated sampling circuit 42 and D/A converter 43, attenuation control and acljustable 
control of the clock of D/A converter 43 can be performed independently, and attenuation 
processing can be performed without delay. 

[0056] In addition, when an attenuation circuit is prepared in a phasing addition circuit like 
drawin g 5 , the output of D/A converter 50 is compounded by the synthetic circuit 52, and it 
gives to the wireless device 2. 
[0057] 

[Effect of the Invention] As explained above, by the phasing simulator of claim 1 of this 
invention, the Sadanobu Tokoro number changed into the digital signal by the A/D converter is 
memorized in order of the address in the memory which can specify a write address and the 
read-out address independently, and while reading this one by one in the condition that there is 
an address difference, adjustable [ of the difference of the read-out address to a write address ] 
is carried out, and it is carrying out adjustable [ of the time delay of a signal ]. 
[0058] For this reason, in case a time delay is changed, the exact time delay corresponding to 
the difference of the address can be given promptly. 

[0059] moreover, by the phasing simulator of claim 2 of this invention After carrying out 
exaggerated sampling processing of the digital noise signal outputted from the noise generator 
While modulating a Sadanobu Tokoro number with the noise signal which carried out D/A 
conversion, changed into the analog signal, removed the image component from this signal with 
the low pass filter of frequency immobilization, and removed this image component Adjustable 
[ of the clock frequency to a D/A converter ] was carried out, adjustable [ of the band of a noise 
signal ] was carried out, and phasing fluctuation and a doppler shift are given to the 
predetermined signal. 

[0060] For this reason, phasing fluctuation and a doppler shift with a high precision can be given, 
moreover adjustable [ of the band of a noise signal ] can be carried out, without changing a 
program, and the hits of a signal do not occur. 

[0061] moreover, by the phasing simulator of claim 4 of this invention Carry out O/A conversion 
of the digital noise signal outputted from the noise generator, and it changes into an analog 
signal. While modulating a Sadanobu Tokoro number with the noise signal which removed the 
image component from this signal with the band adjustable filter, and removed this image 
component Adjustable [ of the clock frequency to a D/A converter ] was carried out, adjustable 
[ of the band of a noise signal ] was carried out, and phasing fluctuation and a doppler shift are 



given to the predetermined signal. 

t0062] For this reason, phasing fluctuation and a doppier shift with a high precision can be given, 
moreover adjustable [ of the band of a noise signal ] can be carried out, without changing a 
program, and the hits of a signal do not occur. 
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TECHNICAL FIELD 

[Field of the Invention] This invention performs delay processing, phasing attached processing, 
and attenuation processing to a predetermined signal, and in the phasing simulator outputted as 
a simulation propagation signal which spread the propagation path from which a propagation 
property changes the signal which performed these processings, in case delay characteristics 
and a phasing property are changed, it relates to the technique for making it not generate the 
hits of a signal. 
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PRIOR ART 

[Description of the Prior Art] It is necessary supposing many propagation paths to check 
actuation of wireless devices, such as a testing-machine machine for examining a terminal, a 
base station, or them, in the system which communicates by the electric wave. 
[0003] Especially, in the case of a mobile station, the propagation property of a propagation path 
is sharply changed with time amount. The element of fluctuation of this propagation property is 
attenuation fluctuation by the travelling period difference of a multi-pass, phasing fluctuation, 
doppler shift fluctuation, a shelter, etc., in order to check actuation of a wireless device, needs 
to carry out delay processing, phasing attached processing, and attenuation processing to a 
predetermined signal, and needs to give the signal which performed these processings to a 
wireless device as a simulation propagation signal. 

[0004] Drawin g 6 shows the configuration of the phasing simulator 10 of the multi-pass mold 
generally used for such the object. 

[0005] This phasing simulator 10 receives the Sadanobu Tokoro number (signal of the stable 
analog used for a communication link) outputted from the signal generator 1 through input 
terminal 10a, branches and inputs this into two propagation path simulation circuits 1 1 and 12. 
[0006] The propagation path simulation circuits 11 and 12 are constituted by the attenuation 
circuit 21 which gives attenuation to the signal outputted from the delay circuit 13 delayed in a 
predetermined signal, the phasing addition circuit 1 7 which gives phasing fluctuation and a 
doppler shift to the signal outputted from the delay circuit 13, and the phasing addition circuit 
17. 

[0007] The delay circuit 13 is constituted by A/D converter 14 which changes an input signal 
into a digital signal, the shift register 15 which undergoes the output of A/D converter 14 and is 
made to generate fixed delay, and D/A converter 16 which changes the output from a shift 
register 15 into an analog signal, and changes the time delay over a Sadanobu Tokoro number by 
carrying out adjustable [ of the number of stages of a shift register 1 5 ] with the control signal 
from the control section which is not illustrated. 

[0008] The phasing addition circuit 17 is constituted by the noise generator 18, D/A converter 
19, and the quadrature modulation machine 20, and with D/A converter 19, the digital white- 
noise signal outputted from a. noise generator 18 is changed into the noise signal of an analog, 
and it outputs it to the quadrature modulation machine 20. 

[0009] With the noise signal outputted from D/A converter 19, the quadrature modulation 
machine 20 modulates the amplitude and phase of a predetermined signal, and gives phasing 
fluctuation and a doppler shift. 

[0010] This phasing addition circuit 17 changes the amount of phasing fluctuation and the 
amount of doppler shifts to a predetermined signal by changing the program of a noise -generator 
18 with the control signal from a control section. 

[001 1] Moreover, an attenuation circuit 21 changes the magnitude of attenuation to the signal 
outputted from the phasing addition circuit 17 by the control signal from a control section. 
[0012] Thus, the output of two constituted propagation path simulation circuits 11 and 12 is 
equivalent to the electric wave which was discharged from the same transmitter and passed 
through two different propagation paths, and can check actuation of the wireless device 2 by the 



actual busy condition by inputting into the wireless device 2 for assessment the composite signal 
which compounded both the output by the synthetic circuit 22 from output terminal 10b. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As explained above, by the phasing simulator of claim 1 of this 
invention, the Sadanobu Tokoro number changed into the digital signal by the A/D converter is 
memorized in order of the address in the memory which can specify a write address and the 
read-out address independently, and while reading this one by one in the condition that there is 
an address difference, adjustable [ of the difference of the read-out address to a write address ] 
is carried out, and it is carrying out acUustable [ of the time delay of a signal ]. 
[0058] For this reason, in case a time delay is changed, the exact time delay corresponding to 
the difference of the address can be given promptly. 

[0059] moreover, by the phasing simulator of claim 2 of this invention After carrying out 
exaggerated sampling processing of the digital noise signal outputted from the noise generator 
While modulating a Sadanobu Tokoro number with the noise signal which carried out D/A 
conversion, changed into the analog signal, removed the image component from this signal with 
the low pass filter of frequency immobilization, and removed this image component Adjustable 
[ of the clock frequency to a D/A converter ] was carried out, adjustable [ of the band of a noise 
signal ] was carried out, and phasing fluctuation and a doppler shift are given to the 
predetermined signal. 

[0060] For this reason, phasing fluctuation and a doppler shift with a high precision can be given, 
moreover acjjustable [ of the band of a noise signal ] can be carried out, without changing a 
program, and the hits of a signal do not occur. 

[0061] moreover, by the phasing simulator of claim 4 of this invention Carry out D/A conversion 
of the digital noise signal outputted from the noise generator, and it changes into an analog 
signal. While modulating a Sadanobu Tokoro number with the noise signal which removed the 
image component from this signal with the band adjustable filter, and removed this image 
component Adjustable [ of the clock frequency to a D/A converter ] was carried out, adjustable 
[ of the band of a noise signal ] was carried out, and phasing fluctuation and a doppler shift are 
given to the predetermined signal. 

[0062] For this reason, phasing fluctuation and a doppler shift with a high precision can be -given, 
moreover adjustable [ of the band of a noise signal ] can be carried out, without changing a 
program, and the hits of a signal do not occur. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, by the above mentioned conventional 
phasing simulator, whenever it changes the amount of phasing fluctuation etc., the program of a 
noise generator will have to be changed, and the hits of a signal will occur between program 
modification. 

[0014] Moreover, by the approach of changing the number of stages of a shift register like the 
above mentioned delay circuit, and carrying out adjustable [ of the time delay ], even if it 
changes the number of stages of a shift register for time delay modification, the delay signal 
meant promptly may not be outputted and trouble is jn the check of a wireless device of 
operation. 

[0015] This invention aims at offering the phasing simulator which solved these problems. 
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MEANS 

[Means for Solving the Problem] In order to attain said object, the phasing simulator of claim 1 of 
this invention The delay circuit which performs delay processing to the inputted Sadanobu 
Tokoro number, and the phasing addition circuit which adds phasing fluctuation in response to 
the output of said delay circuit, In the phasing simulator, outputted as a simulation propagation 
signal which spread the propagation path from which a propagation property changes the signal 
which has the attenuation circuit which carries out attenuation processing of the output of said 
phasing addition circuit, and performed these processings of each The memory as which it has 
the A/D converter (31) which changes said Sadanobu Tokoro number into a digital signal, and 
said delay circuit can specify a write address and the read-out address independently (36), A 
write-in means to make said memory memorize the digital signal which specified the write 
address to said memory in predetermined order, and was outputted from said A/D converter 
(37), A read-out means to read the digital signal which carried out sequential assignment of the 
read-out address to said memory, and was memorized by said memory, and to send out to said 
phasing addition circuit (38), The aforementioned read-out means carried out adjustable control 
of the read-out address specified as said memory, and it has the control means (60) which 
carries out adjustable [ of the time delay until reading appearance of the digital signal memorized 
by said memory is carried out ] to arbitration. 

[0017] Moreover, the phasing simulator of claim 2 of this invention The delay circuit which 
performs delay processing to the inputted Sadanobu Tokoro number, and the phasing addition 
circuit which adds phasing fluctuation in response to the output of said delay circuit, In the 
phasing simulator outputted as a simulation propagation signal which spread the propagation path 
from which a propagation property changes the signal which has the attenuation circuit which 
carries out attenuation processing of the output of said phasing addition circuit, and performed 
these processings of each The noise generator with which said phasing addition circuit generates 
a digital noise signal (41), An exaggerated sampling means to carry out exaggerated sampling 
processing of said noise signal, and to shift the image component of a noise signal to a high 
region side {42), The frequency adjustable clock generation machine (44) which outputs a clock 
signal, and the D/A converter which changes into ah analog signal said noise signal by which 
exaggerated sampling processing was carried out synchronizing with the clock signal from said 
clock generation machine (43), The low pass filter which removes said image component from 
the noise signal changed into the analog signal by said D/A converter (45), The output signal of 
said delay circuit is modulated with the output signal of said low pass filter. It has the control 
means (60) which carries out adjustable control of the clock frequency of the modulator <47) 
which gives phasing fluctuation and a doppler shift, and said clock generation machine, and 
carries out adjustable [ of the amount of phasing fluctuation to an output signal and the amount 
of doppler shifts of said delay circuit ] to arbitration. 

[0018] Moreover, the phasing simulator of claim 3 of this invention is characterized by said 
attenuation circuit giving attenuation indirectly to the output signal of said delay circuit by 
performing attenuation processing to the output signal of said exaggerated sampling means in a 
phasing simulator according to claim 2. 

[0019] Moreover, the phasing simulator of claim 4 of this invention The delay circuit which 



performs delay processing to the inputted Sadanobu Tokoro number, and the phasing addition 
circuit which adds phasing fluctuation in response to the output of said delay circuit, In the 
phasing simulator outputted as a simulation propagation signal which spread the propagation path 
from which a propagation property changes the signal which has the attenuation circuit which 
carries out attenuation processing of the output of said phasing addition circuit, and performed 
these processings of each The noise generator with which said phasing addition circuit generates 
a digital noise signal (41), The frequency adjustable clock generation machine (44) which outputs 
a clock signal, and the D/A converter which changes said noise signal into an analog signal 
synchronizing with the clock signal from said clock generation machine (43), The band adjustable 
filter from which the image component contained in the noise signal which the treble cut off 
frequency changed according to the frequency of the clock signal from said clock generation 
machine, and was outputted from said D/A converter is removed (71), The output signal of said 
delay circuit is modulated with the output signal of said band adjustable filter. It has the control 
means (60) which carries out acljustable control of the clock frequency of the modulator (47) 
which gives phasing fluctuation and a doppler shift, and said clock generation machine, and 
carries out acljustable [ of the amount of phasing fluctuation to an output signal and the amount 
of doppler shifts of said delay circuit ] to arbitration. 

[0020] Moreover, in a phasing simulator according to claim 4, the phasing simulator of claim 5 of 
this invention is characterized by giving attenuation indirectly to the output signal of said delay 
circuit, when said attenuation circuit performs attenuation processing to the noise signal 
outputted from said noise generator. 
[0021] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained based 
on a drawing. Drawing 1 shows the configuration of the phasing simulator 30 of the two pass 
mold of 1 operation gestalt of this invention. 

[0022] In addition, this invention operates also by the phasing simulator of an one-pass mold. In 
the case of a two pass mold, in the case of an one-pass mold, it becomes with the trial of only 
the direct propagation root to the trial of the 2 roots of the direct propagation root for example, 
between stations and the root of a reflected wave being possible. 2 propagation root of a 
reflected wave other than a reflected wave as a two pass mold can also be examined. Moreover, 
pass is increased with three pass, four pass, and — , and it can also examine. Since all of a 
principle are the same, a two pass mold explains here. 

[0023] In drawing 1 , the Sadanobu Tokoro number outputted from a signal generator 1 is 
inputted into A/D converter 31 through input terminal 30a of the phasing simulator 30. 
[0024] A/D converter 31 samples a predetermined signal with the period which synchronizes 
with a clock signal Ck, and changes it into a digital signal. 

£0025] The Sadanobu Tokoro number changed into the digital signal branches, and is inputted 
into two propagation path simulation circuits 32 and 33 by A/D converter 31. 
{0026] The propagation path simulation circuits 32 and 33 are the same configurations, and are 
constituted by the delay circuit 35, the phasing addition circuit 40, D/A converter 50, and the 
attenuation circuit 51, respectively. 

[0027] A delay circuit 35 constitutes the delay circuit of this operation gestalt with the control 
section 60 mentioned later, and is constituted by memory 36, the write-in circuit 37, and the 
read-out circuit 38. Memory 36 can specify a write address and the read-out address 
independently, and is formed by the dual port RAM which has independent input/output port. 
[0028] The write-in circuit 37 specifies the write address Aw to memory 36 in predetermined 
order synchronizing with a clock signal Ck, and makes memory 36 memorize the digital signal 
outputted from A/D converter 31. 

{0029] The read-out circuit 38 reads the digital signal which carried out sequential assignment of 
the read-out address Ar to memory synchronizing with the clock signal Ck, and was memorized 
by memory 36. 

[0030] Therefore, only the time amount which multiplied by the period of a clock signal Ck is 
behind [ difference deltaA of a write address Aw and the read-out address Ar ] in the digital 
signal written in memory 36, and reading appearance is carried out to it. In addition, according to 



the delay control signal from a control section 60 mentioned later, the read-out circuit 38 carries 
out ac(justable [ of the read-out address Ar ] so that deltaA may change. 

[0031] The phasing addition circuit 40 inputs into the exaggerated sampling circuit 42 the digital 
white-noise signal outputted from the noise generator 41 which constitutes the phasing addition 
circuit of this operation gestalt with the control section 60 mentioned later, and was constituted 
by DSP. 

[0032] If the noise signal sequences outputted from the noise generator 41 are [N1, N2, — , Nk, - 
-1 the exaggerated sampling circuit 42 This like [N1. 0, — 0N2, 0, — 0, — , Nk, 0, — , 0, — ] Only 
an image component is shifted to a high region by interpolating between each signal by zero data 
of two or more (1VH1) individuals, and making a digital filter pass this, without changing the signal 
component of a noise signal itself. Thus, the method which interpolates and filters between 
signals by M-1 data [ zero ] is called exaggerated sampling M times. 

[0033] It is [ as opposed to-/ when are explained in more detail and D/A conversion of the noise 
signal outputted from the noise generator 41 is carried out at the rate of the frequency fs of the 
clock generation machine 44, without carrying out exaggerated sampling processing, as it is 
shown in drawing 2 / the fundamental component R of a noise signal ] the image component 11 
with the nearest frequency. It generates focusing on a frequency fs. Therefore, this image 
component 11 The low pass filter for removing is needed. 

[0034] Like the property F of drawin g 2 , the treble cut off frequency fa of this low pass filter is 
usually the image component 11, when maximum of a frequency fs was set to fsm, the band of 
the fundamental component R of a noise signal it is whose frequency at the fsm time, and the 
treble cut off frequency fa of a filter are set as fsm/2 f adjustable [ of the frequency fs ] is 
carried out and the band of a fundamental component R is narrowed, since [ of a frequency fs ] 
about 1/was set as 2. A low pass filter will be passed. 

[0035] On the other hand, when exaggerated sampling processing is performed M times to the 
noise signal outputted from the noise generator 41 like this operation gestalt, it is [ as opposed 
to / as shown in drawin g 2 / the fundamental component R of a noise signal ] the image 
component 12 with the nearest frequency. It generates focusing on frequency M-fs. Also after 
this has fixed the treble cut off frequency of the low pass filter 45 mentioned later, ranging from 
fa/2 to fsm/2, it can carry out adjustable [ of the band of the fundamental component R of a 
noise signal ] mostly by carrying out adjustable [ of the frequency fs ]. 
[0036] Thus, the noise signal by which exaggerated sampling processing was carried out is 
changed into an analog signal by D/A converter 43. D/A converter 43 changes a noise signal into 
an analog signal synchronizing with clock signal Cv from the clock generation machine 44, and 
outputs it to a low pass filter 45. 

[0037] The clock generation machine 44 carries out adjustable [ of the frequency of clock signal 
Cv ] according to the noise control signal from a control section 60 mentioned later, carries out 
adjustable [ of the band of the fundamental component of a noise signal ], and changes the wave 
of a noise signal. 

[0038] The output signal of a low pass filter 45 is changed into a digital signal by A/D converter 
46, and is outputted to the quadrature modulation machine 47 by it. In addition, A/D converter 
46 performs digital conversion synchronizing with a clock signal Ck. 

[0039] The quadrature modulation machine 47 modulates the digital signal by which reading 
appearance was carried out from the memory 36 of a delay circuit 35 with the digital noise signal 
outputted from A/D converter 46, and adds phasing fluctuation and a doppler shift. 
[0040] The signal outputted from the quadrature modulation machine 47 is changed into an 
analog signal by D/A converter 50, and is inputted into an attenuation circuit 51. 
[0041] An attenuation circuit 51 changes the magnitude of attenuation to the signal outputted 
from the quadrature modulation machine 47 according to the attenuation control signal from a 
control section 60. 

[0042] The signal outputted from each attenuation circuit 51 of the propagation path simulation 
circuits 32 and 33 is inputted and compounded by the synthetic circuit 52, and the composite 
signal is outputted to the wireless device 2 for assessment from output terminal 30b. 
[0043] A control section 60 outputs the input signal when receiving moving [ according to the 



fluctuation pattern set up beforehand, changed continuously the delay control signal, noise 
control signal, and attenuation control signal over the delay circuit 35, the phasing addition 
circuit 40, and attenuation circuit 51 of the propagation path simulation circuits 32 and 33, for 
example, ] the electric wave from a base station, when the wireless device 2 for assessment is a 
mobile station, and the composite signal changed similarly to the wireless device 2. 
[0044] Thus, delay processing of the phasing simulator 30 of an operation gestalt memorizes the 
Sadanobu Tokoro number changed into the digital signal by A/D converter 31 in order of the 
address in the memory 36 which can specify a write address and the read-out address 
independently, carries out acjjustable [ of the difference of the read-out address to a write 
address ], and is carrying out adjustable [ of the time delay of a signal ] while it reads this one by 
one in the condition that there is an address difference. 

[0045] For this reason, in case a time delay is changed, the exact time delay corresponding to 
the difference of the address can be given promptly. 

[0046] Moreover, phasing attached processing of the phasing simulator 30 After carrying out 
exaggerated sampling processing of the noise signal of band immobilization to the fixed sampling 
rate outputted from the noise generator 41 by DSP Carry out D/A conversion, change into an 
analog signal, the low pass filter 45 of frequency immobilization removes an image component 
from this signal, and it inputs into the quadrature modulation machine 47. Phasing fluctuation and 
a doppler shift are given to the signal outputted from the delay circuit 35, acjjustable [ of the 
clock frequency to D/A converter 43 ] is carried out, adjustable [ of the band of a noise signal ] 
is carried out, and the amount of phasing fluctuation and the amount of doppler shifts are 
fluctuated. 

[0047] For this reason, a noise signal with a high precision is acquired, phasing fluctuation and a 
doppler shift with a high precision can be given, moreover adjustable [ of the band of a noise 
signal ] can be carried out, without changing the program of DSP, and the hits of a signal do not 
occur. 
[0048] 

[The gestalt of other operations] Although the image frequency of the noise signal generated by 
performing exaggerated sampling processing to a noise signal at the time of D/A conversion was 
shifted to the high region side and the low pass filter of frequency immobilization had removed 
the image frequency in phasing attached processing of said operation gestalt The noise signal 
outputted from the noise generator 41 is changed into the noise signal of an analog with D/A 
converter 43 like the phasing addition circuit 70 shown in drawing 3 . You may make it a 
switched capacitor filter (for it to be hereafter described as SCF) 71 remove the image 
component contained in this noise signal. 

[0049] In addition, the low pass filter (LPF) 72 prepared in the latter part of SCF71 is for 
removing a clock signal Cv component from the output of SCF71. 

[0050] SCF71 is a band ac(justable filter element which performs the band limit to an input signal 
with the cut-off frequency according to the frequency of clock signal Cv, and when it uses as a 
low pass filter, if the frequency of clock signal Cv becomes high, according to it, a treble cut off 
frequency will shift it to the higher one. 

[0051] In a certain clock frequency therefore, like the property G of (a) of drawin g 4 If the treble 
cut off frequency fb of SCF71 is set as the frequency slightly higher than the band of the 
fundamental component R of a noise signal As shown in (b) of drawing 4 , when it carries out 
adjustable [ of the frequency of clock signal Cv ], the treble cut off frequency fb of SCF71 also 
changes in the same direction. The amount of phasing fluctuation and the amount of doppler 
shifts can be changed without being able to remove the image component I of a noise signal, 
being able to pass the fundamental component R, and generating the hits to a signal. 
[0052] In addition, although SCF71 is used as a band adjustable filter, if it can carry out 
adjustable [ of the treble cut off frequency ] according to the frequency of the clock signal of 
D/A converter 43, other band adjustable filters can also be used here. 

[0053] Moreover, although this invention was applied to the phasing simulator of the two pass 
mold which has two propagation path simulation circuits with said operation-gestalt, the phasing 
simulator and propagation path simulation circuit of 3 or more #*##s can apply this invention 



also like the phasing simulator of only one one-pass mold 

{0054] Moreover, although it is made to perform attenuation processing directly with said 
operation gestalt to the signal which delay processing and phasing attached processing 
constituted For example, as shown in drawing 5 , exaggerated sampling processing of the noise 
signal outputted from the noise generator 41 is carried out by the exaggerated sampling circuit 
42. You may constitute so that the noise signal by which exaggerated sampling processing was 
carried out may be inputted into the attenuation circuit 76 of a digital mold, attenuation 
processing may be performed and the signal which carried out attenuation processing may be 
changed into an. analog signal with D/A converter 43. 

[0055] In addition, when an attenuation circuit 76 is formed between a noise generator 41 and 
the exaggerated sampling circuit 42, an attenuation circuit will operate synchronizing with the 
clock of D/A converter 43, but like drawing 5 , when an attenuation circuit 76 is formed between 
the exaggerated sampling circuit 42 and D/A converter 43, attenuation control and adjustable 
control of the clock of D/A converter 43 can be performed independently, and attenuation 
processing can be performed without delay. 

[0056] In addition, when an attenuation circuit is prepared in a phasing addition circuit like 
drawing 5 , the output of D/A converter 50 is compounded by the synthetic circuit 52, and it 
gives to the wireless device 2. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] The block diagram showing the configuration of 1 operation gestalt of this invention 
[Drawing 2] Drawing for explaining actuation of 1 operation gestalt 

[Drawing 3] The block diagram showing the configuration of other operation gestalten of this 
invention 

[ Drawin g 4] Drawing for explaining actuation of other operation gestalten 

[Drawing 5] The block diagram showing the configuration of other operation gestalten of this 

invention 

[ Drawin g 6] The block diagram showing the configuration of equipment conventionally 
{Description of Notations] 

30 Phasing Simulator 

31 A/D Converter 

32 33 Propagation path simulation circuit 

35 Delay Circuit 

36 Memory 

37 Write-in Circuit 

38 Read-out Circuit 

40 Phasing Addition Circuit 

41 Noise Generator 

42 Exaggerated Sampling Circuit 

43 D/A Converter 

44 Clock Generation Machine 

45 Low Pass Filter 

46 A/D Converter 

47 Quadrature Modulation Machine 

50 D/A Converter 

51 Attenuation Circuit 

52 Synthetic Circuit 
60 Control Section 
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[Method of Amendment] Modification 

[Proposed Amendment] 

[Document Name] Description 

[Title of the Invention] Phasing simulator 

[Claim(s)] 

[Claim 1] In the phasing simulator output as a simulation propagation signal which spread the 
propagation path from which a propagation property changes the signal which has the delay 
circuit which performs delay processing to the inputted Sadanobu Tokoro number, the phasing 
addition circuit which adds phasing fluctuation in response to the output of said delay circuit, 
and the attenuation circuit which carries out attenuation processing of the output of said 
phasing addition circuit, and performed these processings of each, 
Said phasing addition circuit 

The noise generator which generates a digital noise signal (41), 

An exaggerated sampling means to carry out exaggerated sampling processing of said noise 

signal, and to shift the image component of a noise signal to a high region side {42), 

The frequency acjjustable clock generation machine which outputs a clock signal (44), 

The D/A converter which changes into an analog signal said noise signal by which exaggerated 

sampling processing was carried out synchronizing with the clock signal from said clock 

generation machine (43), 

The low pass filter which removes said image component from the noise signal changed into the 
analog signal by said D/A converter (45), 

The modulator which modulates the output signal of said delay circuit and gives phasing 
fluctuation and a doppler shift with the output signal of said low pass filter (47), 
The phasing simulator which carries out adjustable control of the clock frequency of said clock 
generation machine, and is characterized by having the control means (60) which carries out 
adjustable [ of the amount of phasing fluctuation to an output signal and the amount of doppler 
shifts of said delay circuit ] to arbitration. 

[Claim 2] Said attenuation circuit is a phasing simulator according to claim 1 characterized by 
giving attenuation indirectly to the output signal of said delay circuit by performing attenuation 
processing to the output signal of said exaggerated sampling means. 

[Claim 3] In the phasing simulator output as a simulation propagation signal which spread the 
propagation path from which a propagation property changes the signal which has the delay 
circuit which performs delay processing to the inputted Sadanobu Tokoro number, the phasing 
addition circuit which adds phasing fluctuation in response to the output of said delay circuit, 
and the attenuation circuit which carries out attenuation processing of the output of said 
phasing addition circuit, and performed these processings of each. 
Said phasing addition circuit 

The noise generator which generates a digital noise signal (41), 

The frequency adjustable clock generation machine which outputs a clock signal <44), 

The D/A converter which changes said noise signal into an analog signal synchronizing with the 

clock signal from said clock generation machine (43), 

The band adjustable filter from which the image component contained in the noise signal which 
the treble cut off frequency changed according to the frequency of the clock signal from said 
clock generation machine, and was outputted from said D/A converter is removed (71), 
The modulator which modulates the output signal of said delay circuit and gives phasing 
fluctuation and a doppler shift with the output signal of said band adjustable filter (47), 
The phasing simulator which carries out adjustable control of the clock frequency of said clock 
generation machine, and is characterized by having the control means (60) which carries out 
acjjustable [ of the amount of phasing fluctuation to an output signal and the amount of doppler 
shifts of said delay circuit ] to arbitration. 

[Claim 4] The phasing simulator according to claim 3 characterized by giving attenuation 
indirectly to the output signal of said delay circuit when said attenuation circuit performs 
attenuation processing to the noise signal outputted from said noise generator. 
[Claim 5] It has the A/D converter (31) which changes said Sadanobu Tokoro number into a 



digital signal, 
Said delay circuit 

Memory which can specify a write address and the read-out address independently <36), 
A write-in means to make said memory memorize the digital signal which specified the write 
address to said memory in predetermined order, and was outputted from said A/D -converter 
<37), 

It has a read-out means <38) to read the digital signal which carried out sequential assignment of 
the read-out address to said memory, and was memorized by said memory, and to^end out to 
said phasing addition circuit, 
Said control means, 

Claim 1 which the aforementioned read-out means carries out adjustable control of the read-out 
address specified as said memory, and is characterized by carrying out adjustable [ of the time 
delay until reading appearance of the digital signal memorized by said memory is carried out ] to 
arbitration, or a phasing simulator according to claim 2, 3, or 4. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention performs delay processing, phasing attached processing, 
and attenuation processing to a predetermined signal, and in the phasing simulator outputted as 
a simulation propagation signal which spread the propagation path from which a propagation 
property changes the signal which performed these processings, in case delay characteristics 
and a phasing property are changed, it relates to the technique for making it not generate the 
hits of a signal. 
[0002] 

[Description of the Prior Art] It is necessary supposing many propagation paths to check 
actuation of wireless devices, such as a testing-machine machine for examining a terminal, a 
base station, or them, in the system which communicates by the electric wave. 
[0003] Especially, in the case of a mobile station, the propagation property of a propagation path 
is sharply changed with time amount. The element of fluctuation of this propagation property is 
attenuation fluctuation by the travelling period difference of a multi-pass, phasing fluctuation, 
doppler shift fluctuation, a shelter, etc., in order to check actuation of a wireless device, needs 
to carry out delay processing, phasing attached processing, and attenuation processing to a 
predetermined signal, and needs to give the signal which performed these processings to a 
wireless device as a simulation propagation signal. 

[0004] Drawin g 6 shows the configuration of the phasing simulator 10 of the multi-pass mold 
generally used for such the object. 

[0005] This phasing simulator 10 receives the Sadanobu Tokoro number (signal of the stable 
analog used for a communication link) outputted from the signal generator 1 through input 
terminal 10a, branches and inputs this into two propagation path simulation circuits 11 and 12. 
[0006] The propagation path simulation circuits 11 and 12 are constituted by the attenuation 
circuit 21 which gives attenuation to the signal outputted from the delay circuit 13 delayed in a 
predetermined signal, the phasing addition circuit 17 which gives phasing fluctuation and a 
doppler shift to the signal outputted from the delay circuit 13, and the phasing addition circuit 
17. 

[0007] The delay circuit 13 is constituted by A/D converter 14 which changes an input signal 
into a digital signal, the shift register 15 which undergoes the output of A/D converter 14 and is 
made to generate fixed delay, and D/A converter 16 which changes the output from a shift 
register 15 into an analog signal, and changes the time delay over a Sadanobu Tokoro number by 
carrying out adjustable [ of the number of stages of a shift register 15 ] with the control signal 
from the control section which is not illustrated. 

[0008] The phasing addition circuit 17 is constituted by the noise -generator 18, D/A converter 
19, and the quadrature modulation machine 20, and with D/A converter 19, the digital white- 
noise signal outputted from a noise generator 18 is changed into the noise signal of an analog, 
and it outputs it to the quadrature modulation machine 20. 

[0009] With the noise signal outputted from D/A converter 19, the quadrature modulation 



machine 20 modulates the amplitude and phase of a predetermined signal, and gives phasing 
fluctuation and a doppler shift. 

[0010] This phasing addition circuit 17 changes the amount of phasing fluctuation and the 
amount of doppler shifts to a predetermined signal by changing the program of a noise generator 
18 with the control signal from a control section. 

[001 1] Moreover, an attenuation circuit 21 changes the magnitude of attenuation to the signal 
outputted from the phasing addition circuit 17 by the control signal from a control section. 
[0012] Thus, the output of two constituted propagation path simulation circuits 11 and 12 is 
equivalent to the electric wave which was discharged from the same transmitter and passed 
through two different propagation paths, and can check actuation of the wireless device 2 by the 
actual busy condition by inputting into the wireless device 2 for assessment the composite signal 
which compounded both the output by the synthetic circuit 22 from output terminal 10b. 
[0013] 

[Problem(s) to be Solved by the Invention] However, by the above mentioned conventional 
phasing simulator, whenever it changes the amount of phasing fluctuation etc., the program of a 
noise generator will have to be changed, and the hits of a signal will occur between program 
modification. 

[0014] Moreover, by the approach of changing the number of stages of a shift register like the 
above mentioned delay circuit, and carrying out adjustable [ of the time delay ], even if it 
changes the number of stages of a shift register for time delay modification, the delay signal 
meant promptly may not be outputted and trouble is in the check of a wireless device of 
operation. 

[0015] This invention aims at offering the phasing simulator which solved these problems. 
{0016] 

[Means for Solving the Problem] In order to attain said object, the phasing simulator of claim 1 of 
this invention The delay circuit which performs delay processing to the inputted Sadanobu 
Tokoro number, and the phasing addition circuit which adds phasing fluctuation in response to 
the output of said delay circuit, In the phasing simulator outputted as a simulation propagation 
signal which spread the propagation path from which a propagation property changes the signal 
which has the attenuation circuit which carries out attenuation processing of the output of said 
phasing addition circuit, and performed these processings of each The noise generator with 
which said phasing addition circuit generates a digital noise signal (41), An exaggerated sampling 
means to carry out exaggerated sampling processing of said noise signal, and to shift the image 
component of a noise signal to a high region side (42), The frequency adjustable clock generation 
machine (44) which outputs a clock signal, and the O/A converter which changes into an analog 
signal said noise signal by which exaggerated sampling processing was carried out synchronizing 
with the clock signal from said clock generation machine (43), The low pass filter which removes 
said image component from the noise signal changed into the analog signal by said D/A 
converter (45), The output signal of said delay circuit is modulated with the output signal of said 
low pass filter. It has the control means (60) which carries out adjustable control of the clock 
frequency of the modulator (47) which gives phasing fluctuation and a doppler shift, and said 
clock generation machine, and carries out adjustable [ of the amount of phasing fluctuation to an 
output signal and the amount of doppler shifts of said delay circuit ] to arbitration. 
[0017] Moreover, the phasing simulator of claim 2 of this invention is characterized by said 
attenuation circuit giving attenuation indirectly to the output signal of said delay circuit by 
performing attenuation processing to the output signal of said exaggerated sampling means in a 
phasing simulator according to claim 1. 

[0018] Moreover, the phasing simulator of claim 3 of this invention The delay circuit which 
performs delay processing to the inputted Sadanobu Tokoro number, and the phasing addition 
circuit which adds phasing fluctuation in response to the output of said delay circuit, In the 
phasing simulator outputted as a simulation propagation signal which spread the propagation path 
from which a propagation property changes the signal which has the attenuation circuit which 
carries out attenuation processing of the output of said phasing addition circuit, and performed 
these processings of each The noise generator with which said phasing addition circuit -generates 



a digital noise signal (41), The frequency adjustable olock generation machine (44) which outputs 
a clock signal, and the D/A converter which changes said noise signal into an analog signal 
synchronizing with the clock signal from said clock generation machine {43), The band adjustable 
filter from which the image component contained in the noise signal which the treble cut off 
frequency changed according to the frequency of the clock signal from said clock generation 
machine, and was outputted from said D/A converter is removed (71), The output signal of said 
delay circuit is modulated with the output signal of said band adjustable filter. It has the control 
means (60) which carries out adjustable control of the clock frequency of the modulator (47) 
which gives phasing fluctuation and a doppler shift, and said clock generation machine, and 
carries out acjjustable [ of the amount of phasing fluctuation to an output signal and the amount 
of doppler shifts of said delay circuit ] to arbitration. 

[0019] Moreover, in a phasing simulator according to claim 3, the phasing simulator of claim 4 of 
this invention is characterized by giving attenuation indirectly to the output signal of said delay 
circuit, when said attenuation circuit performs attenuation processing to the noise signal 
outputted from said noise generator. 

[0020] Moreover, the phasing simulator of claim 5 of this invention In claim 1 or a phasing 
simulator according to claim 2, 3, or 4 The memory as which it has the A/D converter (31) which 
changes said Sadanobu Tokoro number into a digital signal, and said delay circuit can specify a 
write address and the read-out address independently <36), A write-in means to make said 
memory memorize the digital signal which specified the write address to said memory in 
predetermined order, and was outputted from said A/D converter (37), It has a read-out means 
(38) to read the digital signal which carried out sequential assignment of the read-out address to 
said memory, and was memorized by said memory, and to send out to said phasing addition 
circuit. The aforementioned read-out means carries out adjustable control of the read-out 
address specified as said memory, and said control means is characterized by carrying out 
acljustable [ of the time delay until reading appearance of the digital signal memorized by said 
memory is carried out ] to arbitration. 
[0021] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained based 
on a drawing. Drawing 1 shows the configuration of the phasing simulator 30 of the two pass 
mold of 1 operation gestalt of this invention. 

[0022] In addition, this invention operates also by the phasing simulator of an one-pass mold. In 
the case of a two pass mold, in the case of an one-pass mold, it becomes with the trial of only 
the direct propagation root to the trial of the 2 roots of the direct propagation root for example, 
between stations and the root of a reflected wave being possible. 2 propagation root of a 
reflected wave other than a reflected wave as a two pass mold can also be examined. Moreover, 
pass is increased with three pass, four pass, and — , and it can also examine. Since all of a 
principle are the same, a two pass mold explains here. 

[0023] In draw ing 1 , the Sadanobu Tokoro number outputted from a signal generator 1 is 
inputted into A/D converter 31 through input terminal 30a of the phasing simulator 30. 
[0024] A/D converter 31 samples a predetermined signal with the period which synchronizes 
with a clock signal Ck, and changes it into a digital signal. 

[0025] The Sadanobu Tokoro number changed into the digital signal branches, and is inputted 
into two propagation path simulation circuits 32 and 33 by A/D converter 31. 
[0026] The propagation path simulation circuits 32 and 33 are the same configurations, and are 
constituted by the delay circuit 35, the phasing addition circuit 40, D/A converter 50, and the 
attenuation circuit 51, respectively. 

[0027] A delay circuit 35 constitutes the delay circuit of this operation ^gestalt with the control 
section 60 mentioned later, and is constituted by memory 36, the write-in circuit 37, and the 
read-out circuit 38. Memory 36 can specify a write address and the read-out address 
independently, and is formed by the dual port RAM which has independent input/output port. 
[0028] The write-in circuit 37 specifies the write address Aw to memory 36 in predetermined 
order synchronizing with a clock signal Ck, and makes memory 36 memorize the digital signal 
outputted from A/D converter 31. 



[0029] The read-out circuit 38 reads the digital signal which carried out sequential assignment of 
the read-out address Ar to memory synchronizing with the clock signal Ck, and was memorized 
by memory 36. 

{0030] Therefore, only the time amount which multiplied by the period of a clock signal Ck is 
behind [ difference deltaA of a write address Aw and the read-out address Ar ] in the digital 
signal written in memory 36, and reading appearance is carried out to it. In addition, according to 
the delay control signal from a control section 60 mentioned later, the read-out circuit 38 carries 
out ac(justable [ of the read-out address Ar ] so that deltaA may change. 

[0031] The phasing addition circuit 40 inputs into the exaggerated sampling circuit 42 the digital 
white-noise signal outputted from the noise generator 41 which constitutes the phasing addition 
circuit of this operation gestalt with the control section 60 mentioned later, and was constituted 
by DSP. 

{0032] If the noise signal sequences outputted from the noise generator 41 are {N1, N2, — , Nk, - 
- ], the exaggerated sampling circuit 42 This like {N1, 0, — , 0N2, 0, — , 0, — , Nk, 0, — , 0, — ] 
Only an image component is shifted to a high region by interpolating between each signal by zero 
data of two or more (M-1) individuals, and making a digital filter pass this, without changing the 
signal component of a noise signal itself. Thus, the method which interpolates and filters between 
signals by M-1 data [ zero ] is called exaggerated sampling M times. 

[0033] It is [ as opposed to / when are explained in more detail and D/A conversion of the noise 
signal outputted from the noise generator 41 is carried out at the rate of the frequency fs of the 
clock generation machine 44, without carrying out exaggerated sampling processing, as it is 
shown in drawing 2 / the fundamental component R of a noise signal ] the image component 11 
with the nearest frequency. It generates focusing on a frequency fs. Therefore, this image 
component 11 The low pass filter for removing is needed. 

[0034] Like the property F of drawing 2 , the treble cut off frequency fa of this low pass filter is 
usually the image component 11, when maximum of a frequency fs was set to fsm, the band of 
the fundamental component R of a noise signal it is whose frequency at the fsm time, and the 
treble cut off frequency fa of a filter are set as fsm/2, adjustable [ of the frequency fs ] is 
carried out and the band of a fundamental component R is narrowed, since [ of a frequency fs ] 
about 1/was set as 2. A low pass filter will be passed. 

[0035] On the other hand, when exaggerated sampling processing is performed M times to the 
noise signal outputted from the noise generator 41 like this operation gestalt, it is [ as opposed 
to / as shown in drawing 2 / the fundamental component R of a noise signal ] the image 
component 12 with the nearest frequency. It generates focusing on frequency M-fs. Also after 
this has fixed the treble cut off frequency of the low pass filter 45 mentioned later, ranging from 
fa/2 to fsm/2, it can carry out adjustable [ of the band of the fundamental component R of a 
noise signal ] mostly by carrying out adjustable [ of the frequency fs ]. 
[0036] Thus, the noise signal by which exaggerated sampling processing was carried out is 
changed into an analog signal by D/A converter 43. D/A converter 43 changes a noise signal into 
an analog signal synchronizing with clock signal Cv from the clock generation machine 44, and 
outputs it to a low pass filter 45. 

[0037] The clock generation machine 44 carries out adjustable [ of the frequency of clock signal 
Cv ] according to the noise control signal from a control section 60 mentioned later, carries out 
adjustable [ of the band of the fundamental component of a noise signal ], and changes the wave 
of a noise signal. 

[0038] The output signal of a low pass filter 45 is changed into a digital signal by A/D converter 
46, and is outputted to the quadrature modulation machine 47 by it. In addition, A/D converter 
46 performs digital conversion synchronizing with a clock signal Ck. 

[0039] The quadrature modulation machine 47 modulates the digital signal by which reading 

appearance was carried out from the memory 36 of a delay circuit 35 with the digital noise signal 

outputted from A/D converter 46, and adds phasing fluctuation and a doppler shift. 

[0040] The signal outputted from the quadrature modulation machine 47 is changed into an 

analog signal by D/A converter 50, and is inputted into an attenuation circuit 51. 

[0041] An attenuation circuit 51 changes the magnitude of attenuation to the signal outputted 



from the quadrature modulation machine 47 according to the attenuation control signal from a 
control section 60. 

[0042] The signal outputted from each attenuation circuit 51 of the propagation path simulation 
circuits 32 and 33 is inputted and compounded by the synthetic circuit 52, and the composite 
signal is outputted to the wireless device 2 for assessment from output terminal 30b. 
[0043] A control section 60 outputs the input signal when receiving moving [ according to the 
fluctuation pattern set up beforehand, changed continuously the delay control signal, noise 
control signal, and attenuation control signal over the delay circuit 35, the phasing addition 
circuit 40, and attenuation circuit 51 of the propagation path simulation circuits 32 and 33, for 
example, ] the electric wave from a base station, when the wireless device 2 for assessment is a 
mobile station, and the composite signal changed similarly to the wireless device 2. 
{0044] Thus, delay processing of the phasing simulator 30 of an operation gestalt memorizes the 
Sadanobu Tokoro number changed into the digital signal by A/D converter 31 in order of the 
address in the memory 36 which can specify a write address and the read-out address 
independently, carries out adjustable [ of the difference of the read-out address to a write 
address ], and is carrying out adjustable [ of the time delay of a signal ] while it reads this one by 
one in the condition that there is an address difference. 

[0045] For this reason, in case a time delay is changed, the exact time delay corresponding to 
the difference of the address can be given promptly. 

[0046] Moreover, phasing attached processing of the phasing simulator 30 After carrying out 
exaggerated sampling processing of the noise signal of band immobilization to the fixed sampling 
rate outputted from the noise generator 41 by DSP Carry out D/A conversion, change into an 
analog signal, the low pass filter 45 of frequency immobilization removes an image component 
from this signal, and it inputs into the quadrature modulation machine 47. Phasing fluctuation and 
a doppler shift are given to the signal outputted from the delay circuit 35, adjustable [ of the 
clock frequency to D/A converter 43 ] is carried out, adjustable [ of the band of a noise signal ] 
is carried out, and the amount of phasing fluctuation and the amount of doppler shifts are 
fluctuated. 

[0047] For this reason, a noise signal with a high precision is acquired, phasing fluctuation and a 
doppler shift with a high precision can be given, moreover adjustable [ of the band of a noise 
signal ] can be carried out, without changing the program of DSP, and the hits of a signal do not 
occur. 
[0048] 

[The gestalt of other operations] Although the image frequency of the noise signal generated by 
performing exaggerated sampling processing to a noise signal at the time of D/A conversion was 
shifted to the high region side and the low pass filter of frequency immobilization had removed 
the image frequency in phasing attached processing of said operation gestalt The noise signal 
outputted from the noise generator 41 is changed into the noise signal of an analog with D/A 
converter 43 like the phasing addition circuit 70 shown in drawing 3 . You may make it a 
switched capacitor filter (for it to be hereafter described as SCF) 71 remove the image 
component contained in this noise signal. 

[0049] In addition, the low pass filter (LPF) 72 prepared in the latter part of SCF71 is for 
removing a clock signal Gv component from the output of SCF71. 

[0050] SCF71 is a band adjustable filter element which performs the band limit to an input signal 
with the cut-off frequency according to the frequency of clock signal Cv, and when it uses as a 
low pass filter, if the frequency of clock signal Cv becomes high, according to it, a treble cut off 
frequency will shift it to the higher one. 

[0051] In a certain clock frequency therefore, like the property G of (a) of drawing 4 If the treble 
cut off frequency fb of SCF71 is set as the frequency slightly higher than the band of the 
fundamental component R of a noise signal As shown in (b) of drawin g 4 , when it carries out 
adjustable [ of the frequency of clock signal Cv ], the treble cut off frequency fb of SCF71 also 
changes in the same direction. The amount of phasing fluctuation and the amount of doppler 
shifts can be changed without being able to remove the image component I of a noise signal, 
being able to pass the fundamental -component R, and generating the hits to a signal. 



(0052] In addition, although SCF71 is used as a band adjustable filter, if it can carry out 
adjustable [ of the treble cut off frequency ] according to the frequency of the clock signal of 
D/A converter 43, other band adjustable filters can also be used here. 

[0053] Moreover, although this invention was applied to the phasing simulator of the two pass 
mold which has two propagation path simulation circuits with said operation gestalt, the phasing 
simulator and propagation path simulation circuit of 3 or more *##*s can apply this invention 
also like the phasing simulator of only one one-pass mold. 

[0054] Moreover, although it is made to perform attenuation processing directly with said 
operation gestalt to the signal which delay processing and phasing attached processing 
constituted For example, as shown in drawin g 5 , exaggerated sampling processing of the noise 
signal outputted from the noise generator 41 is carried out by the exaggerated sampling circuit 
42. You may constitute so that the noise signal by which exaggerated sampling processing was 
carried out may be inputted into the attenuation circuit 76 of a digital mold, attenuation 
processing may be performed and the signal which carried out attenuation processing may be 
changed into an analog signal with D/A converter 43. 

[0055] In addition, when an attenuation circuit 76 is formed between a noise generator 41 and 
the exaggerated sampling circuit 42, an attenuation circuit will operate synchronizing with the 
clock of D/A converter 43, but like drawin g 5 , when an attenuation circuit 76 is formed between 
the exaggerated sampling circuit 42 and D/A converter 43, attenuation control and adjustable 
control of the clock of D/A converter 43 can be performed independently, and attenuation 
processing can be performed without delay. 

[0056] In addition, when an attenuation circuit is prepared in a phasing addition circuit like 
drawing 5 , the output of D/A converter 50 is compounded by the synthetic circuit 52, and it 
gives to the wireless device 2. 
[0057] 

[Effect of the Invention] As explained above, by the phasing simulator of claim 1 of this invention 
After carrying out exaggerated sampling processing of the digital noise signal outputted from the 
noise generator While modulating a Sadanobu Tokoro number with the noise signal which carried 
out D/A conversion, changed into the analog signal, removed the image component from this 
signal with the low pass filter of frequency immobilization, and removed this image component 
Acftustable [ of the clock frequency to a D/A converter ] was carried out, adjustable [ of the 
band of a noise signal ] was carried out, and phasing fluctuation and a doppler shift are given to 
the predetermined signal. 

[0057] For this reason, phasing fluctuation and a doppler shift with a high precision can be given, 
moreover adjustable [ of the band of a noise signal ] can be carried out, without changing a 
program, and the hits of a signal do not occur. 

[0058] moreover, by the phasing simulator of claim 3 of this invention Carry out D/A conversion 
of the digital noise signal outputted from the noise generator, and it changes into an analog 
signal. While modulating a Sadanobu Tokoro number with the noise signal which removed the 
image component from this signal with the band adjustable filter, and removed this image 
component Adjustable [ of the clock frequency to a D/A converter ] was carried out, adjustable 
[ of the band of a noise signal ] was carried out, and phasing fluctuation and a doppler shift are 
given to the predetermined signal. 

[0059] For this reason, phasing fluctuation and a doppler shift with a high precision can be given, 
moreover adjustable [ of the band of a noise signal ] can be carried out, without changing a 
program, and the hits of a signal do not occur. 

[0060] Moreover, by the phasing simulator of claim 5 of this invention, in the above-mentioned 
phasing simulator, the Sadanobu Tokoro number changed into the digital signal by the A/D 
converter is memorized in order of the address in the memory which -can specify a write address 
and the read-out address independently, and while reading this one by one in the condition that 
there is an address difference, adjustable [ of the difference of the read-out address to a write 
address ] is carried out, and it is carrying out adjustable [ of the time delay of a signal ]. 
[0061] For this reason, while giving phasing fluctuation and a doppler shift with a high -precision, 
in case a time delay is changed, the exact time delay corresponding to an address difference can 



be given promptly. 

[Brief Description of the Drawings] 

[ Drawin g 1] The block diagram showing the configuration of 1 operation gestalt of this invention 
[Drawing 2] Drawing for explaining actuation of 1 operation gestalt 

[Drawing 3] The block diagram showing the configuration of other operation gestalten of this 
invention 

[ Drawin g 4] Drawing for explaining actuation of other operation gestalten 

[Drawing 5] The block diagram showing the configuration of other operation gestalten of this 

invention 

[ Drawin g 6] The block diagram showing the configuration of equipment conventionally 
[Description of Notations] 

30 Phasing Simulator 

31 A/D Converter 

32 33 Propagation path simulation circuit 

35 Delay Circuit 

36 Memory 

37 Write-in Circuit 

38 Read-out Circuit 

40 Phasing Addition Circuit 

41 Noise Generator 

42 Exaggerated Sampling Circuit 

43 D/A Converter 

44 Clock Generation Machine 

45 Low Pass Filter 

46 A/D Converter 

47 Quadrature Modulation Machine 

50 D/A Converter 

51 Attenuation Circuit 

52 Synthetic Circuit 
60 Control Section 



[Translation done.] 



